Modulation of Dhh signaling and altered Sertoli cell function in mice lacking the GPR37-prosaposin receptor.
The mammalian G-protein-coupled receptor 37 (GPR37) is expressed in brain, in adult testis, and during the early phase of gonad differentiation. Somatic Sertoli cells (SCs) are located within the seminiferous tubules where they support the germinal epithelium. An adequate number of SCs is required for the complete prepubertal differentiation of germ cells and adult fertility. This study shows that Gpr37 and its ligand prosaposin are both postnatally expressed by SCs, whose proliferation and maturation are affected in Gpr37-null mutant mice during postnatal testicular development. Mutant pups show a delayed timing in sperm cell development, with a partial arrest of spermatocytes at the meiotic pachytene (e.g., 1.5-fold increase in Gpr37(-/-) P21 pups) and their increased apoptosis (e.g., 1.8-fold and 3.5-fold increase in Gpr37(-/-) P21 and adult mice, respectively). Mutant adults have reduced testis weight (wild type, 299 ± 5 mg; knockout, 258 ± 16 mg; P < 0.05) and epididymal sperm count and motility (e.g., 1.5-fold and 1.45-fold decrease in Gpr37(-/-) mice, respectively). Lack of Gpr37 results in the reduction in androgen receptor levels during prepubertal testis development, alongside the altered expression of SC maturation markers. It also affects the prepubertal testis expression of desert hedgehog (Dhh) mitogenic cascade components (Dhh, 1.3-fold increase in Gpr37(-/-) P10 and P21 pups; Gli2, 1.4-fold and 1.6-fold increase in Gpr37(-/-) P10 and P21 pups, respectively) including patched homolog 1 (1.3-fold increase in Gpr37(-/-) P10 and P21 pups), which is found localized in prepubertal SCs and is associated with Gpr37 in cultured primary SC samples. These results indicate that Gpr37 is a specific modulator of murine testis Dhh mitogenic signaling and SC proliferation and maturation.